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PROBLEM TO BE SOLVED: To 
provide an inexpensive panel-type 
speaker, having a simple 
configuration and high sound quality 
and one that needs no excessive 
space, even if used in combination 
with a planar display device. 

SOLUTION: A panel-type speaker 

(10) adopts a vibration mode (DM) 
system, that is provided with exciters 
(12a-12d) each of which includes a 
magnetic circuit and a voice coil and 
with a planar diaphragm (11) excited 
by the exciters. Then the diaphragm 

(11) of this panel-type speaker is 
configured, so that it serves also as an 
optical filter or a front lighting panel 
of a display device (20), such as a 
liquid crystal display panel or a 
plasma display panel. 
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(57) [Abstract] 

[Technical problem] Even if it combines with a flat-surface display, 
excessive space is not needed, but moreover, a configuration offers a 
simple and cheap panel mold loudspeaker qualitatively of loud sound. 
[Means for Solution] The panel mold loudspeaker (10) of this invention 
is a panel mold loudspeaker of the oscillation mode (DM) method equipped 
with the plate-like diaphragm (11) excited by the exciter (12a-12d) 
containing a magnetic circuit and a voice coil, and this exciter. And 
the diaphragm (11) of this panel mold loudspeaker is constituted so that 
it may serve both as the optical filter and also front lighting panel of 
displays (20), such as a liquid crystal display panel and a plasma 
display panel. 
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CLAIMS 



[Claim (s)'] 

[Claim 1] It is the panel mold loudspeaker characterized by being the 
panel mold loudspeaker of the oscillation mode (DM) method equipped with 
the exciter containing a magnetic circuit and a voice coil, and the 
plate-like diaphragm excited by this exciter, and said diaphragm serving 
the screen of a display as a wrap light filter. 

[Claim 2] The diaphragm which serves as said light filter in claim 1 is 
a panel mold loudspeaker characterized by being attached in said display 
free [ attachment and detachment ]. 

[Claim 3] The diaphragm attached in said display free [ attachment and 
detachment ] in claim 2 is a panel mold loudspeaker characterized by 
having been held at the frame and building voice amplifier in the 
interior of this frame. 

[Claim 4] It is the panel mold loudspeaker which said exciter is 
arranged behind this display in the rim part of said display in claim 1, 
and is characterized by what this exciter and said diaphragm were 
connected for by the rod-like structure for oscillating transfer. 
[Claim 5] It is the panel mold loudspeaker characterized by being the 
panel mold display with which said display consists of a liquid crystal 
display or a plasma display in claim 1 thru/or each of 4. 
[Claim 6] It is the panel mold loudspeaker characterized by for said 
display being the liquid crystal display panel of a front lighting mold, 
and said diaphragm serving as the front lighting panel which leads the 
light which the light emitting device arranged at the edge generated to 
the front face of said liquid crystal display panel in claim 1 thru/or 
each of 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the panel mold 
loudspeaker especially combined with the display about the panel mold 
loudspeaker of DM method. 
[0002] 

[Description of the Prior Art] The panel mold loudspeaker is indicated 
by Japanese Patent Application No. No. 59889 [ nine to ] concerning 
these people' s point **. This panel mold loudspeaker is equipped with 
the exciter which consists of a magnetic circuit and a voice coil, and 
the diaphragm excited by this exciter. A diaphragm does not perform 
translational motion (piston action) forward and backward as the rigid 
body like the conventional loudspeaker, but this panel mold loudspeaker 
vibrates by a diaphragm bending. This to this panel mold loudspeaker is 
DM (Distributed Mode). It is also called the loudspeaker of a method, or 
the flat-surface loudspeaker of an oscillation mode method. 
[0003] The panel mold loudspeaker of the double-sided mold of the 
structure which embedded the exciter into the diaphragm is indicated by 
Japanese Patent Application No. No. 150641 [ ten to ] concerning other 
point ** of these people, and the panel mold loudspeaker in which the 
exciter was attached is indicated by each of the diaphragm which 
consists of the core layer divided at two or more same fields [ Japanese 
Patent Application No. / No. 307870 / ten to ] at it. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, about the 
panel mold loudspeaker of DM method, various new structures are already 
indicated by these people. However, the diaphragm of this panel mold 
loudspeaker needs a comparatively large area, in order to realize 
quality of loud sound which is that description, for this reason, when 
combining with a liquid crystal display and the display which needs a 
comparatively large flat-surface display panel similarly like a plasma 
display, it is [ the object for a display, and for pronunciation ] alike, 
respectively, and there is a problem that required space will become 



excessive. Therefore, one purpose of this invention is offering [ even 
if it combines with a display, do not need excessive space, but / 
moreover ] -small and qualitatively of loud sound-panel mold loudspeaker 
simple [ a configuration ] and cheap ****. 
[0005] 

[Means for Solving the Problem] The panel mold loudspeaker of this 
invention for solving the technical problem of the above-mentioned 
conventional technique is equipped with the exciter containing a 
magnetic circuit and a voice coil, and the plate-like diaphragm excited 
by this exciter. And when the diaphragm of this panel mold loudspeaker 
serves as a wrap light filter the screen of the display which consists 
of a liquid crystal panel, a plasma panel, etc., an operating space and 
sound production space were made to share, and excessive space was not 
needed for the object for a display, and pronunciation, but, moreover, 
the configuration has realized the simple and cheap panel mold 
loudspeaker qualitatively of loud sound. 
[0006] 

[Embodiment of the Invention] According to the gestalt of one suitable 
operation of this invention, the diaphragm which serves as the above- 
mentioned light filter is attached in said display free [ attachment and 
detachment ]. 

[0007] According to the gestalt of other suitable operations of this 
invention, the diaphragm attached in a display free [ attachment and 
detachment ] is held at a frame, and, moreover, the loudspeaker of high 
power is realized qualitatively of loud sound by building voice 
amplifier in the interior of this frame. 

[0008] Further, according to the gestalt of the operation with suitable 
others to this invention, the above-mentioned exciter is arranged behind 
this display in the rim part of a display, and when this exciter and 
diaphragm are connected by the rod-like structure for oscillating 
transfer, much more miniaturization is attained. 

[0009] Further, according to the gestalt of the operation with suitable 
others to this invention, a display consists of liquid crystal display 
panels of a front lighting mold, and much more miniaturization and 
cheap-ization are realized by serving as the front lighting panel to 
which the light which the light emitting device by which the diaphragm 
of the above-mentioned panel mold loudspeaker has been arranged at the 
edge generated is led on the surface of a liquid crystal display. 
[0010] 

[Example] Drawing 1 is the perspective view showing the panel mold 
loudspeaker 10 of one example of this invention with the non-portable 



liquid crystal display 20. The panel mold loudspeaker 10 of this example 
is equipped with the fixture 14 for attaching in an indicating equipment 
the diaphragm 11 which served as the light filter, the exciters 12a-12c 
attached in the rear face of the periphery of the four way type of this 
diaphragm 11, the frame 13 which holds a diaphragm 11 in that periphery, 
and the diaphragm 11 which served both as this light filter so that the 
screen of a liquid crystal display 20 may be covered, the connector 15, 
and the cable 16. 

[0011] Four exciters 12a-12d are equipped with Magnet M, the inner yoke 
IY, the outer yoke 0Y, the voice coil VC, and the sub panel SP, as it 
represents by exciter 12a and is shown in the sectional view of drawing 
2 . The front end side of the voice coil VC of exciter 12a is being 
fixed to the rear face of the diaphragm 11 which served as the light 
filter by adhesion through the sub panel SP. The tooth back of this 
exciter 12a is being fixed to the frame 13 by adhesion etc. Voice 
amplifier can also be built in the interior of a frame 13 if needed. 
[0012] By it being made from resin, such as an acrylic and a 
polycarbonate, and proper coloring matter' s containing inside or forming 
an optical thin film in it on a front face, the diaphragm 11 is 
constituted so that a desired light filter property may be demonstrated. 
Moreover, this light filter is generated in parts other than the display 
screen, and you may have the function of a polarizing filter to the 
light which carries out incidence to this display screen. The diaphragm 
11 which served as this light filter is held in that circumference part 
at the frame 13, making the cushion layer 17 which has proper elasticity 
intervene. 

[0013] According to the strength of the current of the speech frequency 
band which flows to a voice coil VC, and a polarity, a voice coil VC 
vibrates forward and backward (to right and left in drawing). Adhesion 
immobilization of the sub panel SP of the shape of a thin disk type is 
carried out in the front end side of this voice coil VC, and this sub 
panel SP is being fixed to the diaphragm 11 through adhesives, a double 
faced adhesive tape, etc. Therefore, it bends in a diaphragm 11 with the 
vibration to right and left of a voice coil VC, and vibration is excited. 
The layer of roughness and fineness is excited in the air which was 
excited by this diaphragm 11 and which bends and touches this diaphragm 
11 by vibration, and a sound occurs. That is, the panel mold loudspeaker 
of DM type is formed by exciter 12a and the diaphragm 11. 
[0014] Four exciters 12a-12d of the structure mentioned above are 
attached in the four way type of a diaphragm 11, and bend from a 
circumference part, and vibration is excited. The left-hand side sound L 



is generated from two left-hand side exciters 12a and 12b, and it is 
made to operate in stereo mode from two right-hand side exciters 12c and 
12d suitably by condition that the right-hand side sound R is generated. 
The sound of the right and left which the exciter on either side 
generated passes a part for the core of a diaphragm 11, and spreads it 
to the opposite side mutually. Under the present circumstances, since a 
high frequency component produces big propagation loss among the sounds 
excited with each exciter, it is hard coming to spread a high frequency 
component to the opposite side. 

[0015] Thus, in order for a high frequency component with the higher 
discrimination capacity of right and left by the viewer to incline 
toward the side in which each right and left were generated and to exist, 
even if it is the simple substance with which the diaphragm 11 continued, 
a stereo moving function is demonstrated. Thus, when a diaphragm 11 
serves as a light filter, it becomes unnecessary to assign large space 
to the object for light filters, and pronunciation according to an 
individual, and enlargement of the whole audio BIIDEO equipment is 
avoided. Since the almost same large diaphragm as the display screen is 
used especially, there is an advantage that the repeatability of a low- 
frequency component improves and presence, such as a game and a movie, 
improves. 

[0016] The cost of materials, the conversion cost, and assembly costs of 
components are reduced with communal izat ion of a diaphragm and a light 
filter by coincidence, and the whole manufacture costs become cheap. 
Moreover, since the display screen and a sound source are in agreement, 
a viewer receives more natural sensibility compared with the case where 
the loudspeaker is put on right and left of a display. 
[0017] Drawing 3 is the perspective view showing the configuration of 
the panel mold loudspeaker 10 of other examples of this invention. The 
panel mold loudspeaker of this example is attached in the liquid crystal 
display panel of the electronic instrument of pocket molds, such as a 
personal computer instead of a non-portable display, free [ attachment 
and detachment ]. The component which attached the same reference mark 
as drawing 1 is the same as the component already explained about 
drawing 1 among this Fig. , and the overlapping explanation is omitted 
about these. In this example, the cushion seats 18 and 19 made from 
sponge etc. are added to the edge of the upper and lower sides of the 
rear face of a frame 13. 

[0018] As mentioned above, the configuration which fixes the rear face 
of exciter 12a-12d- to a frame 13 was illustrated. However, this exciter 
can also be considered as the configuration which attaches in a 



diaphragm in the state of ****** by carrying out adhesion immobilization 
of the configuration used as the free end, i.e., the sub panel of an 
exciter, at a diaphragm, without fixing the rear face of these exciters 
to a frame 13. 

[0019] Drawing 4 is the partial side elevation showing the configuration 
of the panel mold loudspeaker 10 of other examples of this invention. 
The panel mold loudspeaker of this example is constituted by liquid 
crystal display panel 20a of the back light mold (background lighting 
mold) of the electronic instrument of small pocket molds, such as a 
cellular-phone machine, and one. The component which attached the same 
reference mark as drawing 1 is the same as the component already 
explained about drawing 1 among this Fig. , and the overlapping 
explanation is omitted about these. 

[0020] In this example, exciter 12a currently illustrated on behalf of 
one of the proper exciters by which number installation is carried out 
is arranged behind this liquid crystal display panel 20a in the edge of 
liquid crystal display panel 20a. That is, exciter 12a is fixed, making 
elastic body layer 15a which consists of comparatively flexible elastic 
materials, such as soft rubber and foamed plastics, placed between frame 
13b attached in the rear face of liquid crystal display panel 20a. 
[0021] Between this exciter 12a and diaphragm 11 is connected by rod- 
like structure 14a of a circular cross-section configuration, and it is 
transmitted to the diaphragm 11 with which vibration generated in 
exciter 12a serves as a light filter through this rod-like structure 14a. 
The front face of the diaphragm 11 of the part where rod-like structure 
14a is connected is fixed to frame 13a, making elastic body layer 16a 
which consists of comparatively flexible materials, such as soft rubber 
and foamed plastics, intervene. The installation number of the exciter 
illustrated by representing with exciter 12a can choose the proper 
number as the four corners of a diaphragm at every one piece [ a total 
of four ] or each on either side according to required acoustic features 
per piece, such as a total of two etc. pieces, respectively. 
[0022] Thus, compared with the configuration which fixes this exciter to 
a diaphragm 11 directly, the dimension of a diaphragm 11 can be made 
small by considering as the configuration which connects between exciter 
12a and diaphragms 11 by rod-like structure 14a for oscillating transfer. 
The structure of this example is especially effective when the 
miniaturization of a portable telephone etc. miniaturizes required 
electronic equipment further especially. 

[0023] Drawing 5 is the partial side elevation showing the configuration 
of the panel mold loudspeaker 10 of the example of further others of 



this invention. The panel mold loudspeaker of this example is a front 
lighting panel required for this front lighting type of liquid crystal 
display panel 20b while transposing liquid crystal display panel 20a of 
the back light mold of the example of drawing 4 to liquid crystal 
display panel 20b of a front lighting mold (front lighting mold) 
Diaphragm 11* The configuration and ******** which were made to make it 
serve a double purpose. The component which attached the same reference 
mark as drawing 4 is the same as the component already explained about 
drawing 4 among this Fig. , and the overlapping explanation is omitted 
about these. 

[0024] Light emitting device 17a which consists of a lamp installed in 
the edge which is diaphragm 11' , a photodiode, etc. to diaphragm lT 
Incidence of the illumination light is carried out to the interior. This 
diaphragm 11' It is made from a transparent acrylic etc., and an 
antiref lection film is formed and it functions on a display side as a 
light filter. Diaphragm IT A split face is formed in rear-face, i.e., 
liquid crystal display panel, 20b and the side which counters of etching 
etc. A part of illumination light which spreads the interior of 
diaphragm 11' is above-mentioned diaphragm 11'. Scattered reflection is 
carried out in the split face formed in the background, and incidence is 
carried out to the front face of the liquid crystal display panel 20 as 
illumination light. 

[0025] The illumination light which carried out incidence to the front 
face of this liquid crystal display panel 20b lets the light filter 
which became the strong reflected light according to the difference in 
the reflection factor controlled by the pixel measure on this liquid 
crystal display panel 20b, and was formed in the front-face side of 
diaphragm 11' pass, and is diaphragm 11'. It emanates ahead and the 
image which consists of the strength of the reflected light is made to 
realize. 

[0026] Thus, diaphragm lT By making not only a light filter but a front 
lighting panel make it serve a double purpose, a back light lighting 
device is enabled to adopt the configuration of an unnecessary front 
lighting mold as an indicating equipment, and a miniaturization and 
cheap-izing much more as the whole display and sound equipment are 
realized. 
[0027] 

[Effect of the Invention] As explained to the detail above, since that 
diaphragm is constituted in the screen of a display so that it may serve 
as a wrap light filter, even if the panel mold loudspeaker of this 
invention combines this panel mold loudspeaker with a display, it does 



not need excessive space, but has the advantage that cheap audio video 
equipment can moreover be offered small and qualitatively of loud sound. 
[0028] Moreover, according to the suitable example of this invention, an 
exciter is arranged behind a display, and since this exciter and 
diaphragm are the configuration of being connected by the rod-like 
structure for oscillating transfer, much more miniaturization of the 
equipment with which the diaphragm which served as the light filter 
became still smaller, and combines a display function and a sound output 
function is realized. 

[0029] Further, since it is the configuration which serves as the front 
lighting panel of the liquid crystal display panel of a front lighting 
mold according to the gestalt of the operation with suitable others to 
this invention, a back light lighting device can constitute easily the 
liquid crystal panel of an unnecessary front lighting mold, and much 
more miniaturization of the equipment which combines a display function 
and a sound output function is realized. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the 
panel mold loudspeaker of one example of this invention with a liquid 
crystal display. 

[Drawing 2] It is the sectional view shown by exciter 12a on behalf of 
the exciters 12a-12d in drawing 1 . 

[Drawing 3] It is the perspective view showing the configuration of the 
panel mold loudspeaker of other examples of this invention with the 
liquid crystal display panel of portable electronic instruments, such as 
a personal computer. 



[Drawing 4] It is the perspective view showing the configuration of the 
panel mold loudspeaker of the example of further others of this 
invention with the liquid crystal display panel of the back light mold 
of portable electronic instruments, such as a portable telephone. 
[Drawing 5] It is the perspective view showing the configuration of the 
panel mold loudspeaker of the example of further others of this 
invention with the liquid crystal display panel of the front lighting 
mold of portable electronic instruments, such as a portable telephone. 
[Description of Notations] 

10 Panel Mold Loudspeaker 

11 Diaphragm Which Serves as Light Filter 

11' Diaphragm which serves both as the light filter and front lighting 
panel of a liquid crystal display panel of a front lighting mold 
12a-12d Exciter 

14a The rod-like structure for oscillating transfer 
17a Light emitting device 
20 Display 

20a The liquid crystal display panel of a back light mold 

20b The liquid crystal display panel of a front lighting mold 

M Magnet 

IY Inner yoke 

0Y Outer yoke 

VC Voice coil 

SP Sub panel 
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